Objectives and importance of the study: The bulk of care for people with type 2 diabetes occurs in primary health care. This rapid review evaluated the effectiveness of primary health care provider-focused interventions in improving biochemical, clinical, psychological and health-related quality-of-life outcomes in people with type 2 diabetes.
Primary health care provider-focused interventions for improving outcomes for people with type 2 diabetes: a rapid review 1 T2D greatly affects the person's health status and quality of life (QoL) in terms of physical, social and psychological wellbeing. Many people with T2D are not being effectively managed 2 , which puts them at risk of developing complications. As diabetes management frequently occurs within primary health care 3 , many innovative interventions have been implemented involving primary health care providers (hereafter 'providers').
This brokered rapid review aimed to identify effective primary health care-based interventions that focused on capacity building, and use of technology and enablers to integrated care, and which were replicable in the Australian health environment. The research question was: Which provider-focused interventions are effective in improving clinical, biochemical, psychological and healthrelated QoL outcomes for people with T2D?
Methods

Selection criteria
Eligible studies were randomised controlled trials (RCTs), cluster RCTs or systematic reviews/metaanalyses incorporating RCT or cluster RCT designs, that evaluated effectiveness of provider-focused interventions. Studies were conducted in primary health care or in the community with primary health care providers (e.g. physicians and practice nurses), and included adult (i.e. older than 18 years) patients with T2D. We included studies that also involved patients with other diabetes types only if data on patients with T2D were reported separately. The interventions used attempted to change either individual providers' behaviour with their patients or how the providers' care was organised, to indirectly influence patient outcomes.
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Outcomes of interest were:
• Clinical outcomes (blood pressure [BP] , and body mass index [BMI] or weight)
• Biochemical outcomes (glycosylated haemoglobin • Psychological outcomes (anxiety, depression, diabetes-related distress, perceived seriousness and vulnerability, self-efficacy and self-care)
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• Health-related QoL measures from participant self-report.
The search was limited to studies conducted in Organisation for Economic Co-operation and Development (OECD) member countries and published in English. The search for systematic reviews and metaanalyses was limited to January 2006 to June 2017, and the search for other study types to January 2012 to June 2017. Systematic reviews were excluded if more than 50% of the included studies did not evaluate one of the outcomes of interest.
Search strategy
We performed searches using five electronic databases: Medline, Embase, All EBM Reviews, CINAHL and PsycINFO. For grey literature, we searched websites in the following jurisdictions: UK/Europe (11), Australia/ New Zealand (10), US (9), Canada (7), the World Health Organization (1) and the International Diabetes 
Study selection
To assess study eligibility, one researcher reviewed each systematic review (from title and abstract), and two researchers reviewed the other study types. For selected abstracts, full-text articles were retrieved and reviewed by four researchers (with each article assessed by two researchers). At any stage of review, disagreements were resolved through team discussion.
Data extraction
Four researchers completed data extraction from included studies and entered the data into Microsoft Excel. Two other researchers conducted the grey literature search and extracted and tabulated data into a summary table.
Methodological quality assessment
Six researchers assessed the included articles for methodological quality using standardised scoring tools (with each article assessed by two researchers).
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Results
Study selection
From the database search we identified 15 studies that fulfilled our eligibility criteria: one systematic review, four RCTs and 10 cluster RCTs. The grey literature search did not identify any eligible studies. PRISMA flow diagrams are presented in Figures 1 and 2 .
Australia but need wider adoption. Other effective interventions are yet to be broadly adopted, and need to be evaluated for their applicability, feasibility and sustainability in the Australian context. In two cluster RCTs 14, 17 , benchmarking data were collected prospectively and provided to clinicians to inform their treatment planning. In one of these, the feedback group demonstrated a significantly greater HbA1c improvement than the control group. 17 Culturally tailored programs Three studies evaluated culturally tailored programs that involved intensively trained community health workers, and which were aimed at overcoming linguistic and cultural barriers to providing appropriate/adequate care. McDermott et al. 19 evaluated a case-management approach to the care of Indigenous adults in remote Australia, while studies in the US focused on the Latino population. 11, 12 The Australian study and one of the US studies 11, 19 achieved improved HbA1c levels; the other US study 12 achieved significant improvements in health status, and depression and anxiety symptoms.
Practice nurse involvement
One RCT and five cluster RCTs involved nurses. In Australia 23 , a trial involved practice nurses taking on an enhanced role in managing insulin dosing in liaison with general practitioners. The practice nurses, mentored by a diabetes educator, attended a training session of 60-90 minutes. Patients showed improved HbA1c and mental health. Another Australian study 21 evaluated structured telephone coaching by practice nurses, who received 2 days of training. At follow-up, the effect on biochemical and clinical outcomes did not differ significantly between intervention and control groups.
Frei et al. 22 investigated whether a team-based approach including a trained practice nurse would improve patients' cardiovascular risk profiles. The training included a 6-day course that empowered practice nurses for their role in the team. Although no improvement was seen in HbA1c, BP and low-density lipoprotein (LDL) cholesterol did improve.
Gabbay et al. 13 trained practice nurses in motivational interviewing and behaviour-change counselling. After the intervention, they found systolic BP and depression symptom scores were better among the intervention group compared to the control group. Juul et al. 18 evaluated the effectiveness of nurses undergoing a 16-hour self-determination, theory-based course, which included communication training, delivered over 10 months. The study found no effect on patient HbA1c compared with usual practice, although patients' cholesterol levels did improve. In another study 15 , practice nurses attended three 8-hour training sessions, followed by booster sessions, to integrate biopsychosocial selfmanagement support into routine consultations. No significant differences were seen between the intervention and control arms for any outcomes.
Methodological quality assessment
The systematic review was scored highly at 7/11. 9 Of the four RCTs, two were of strong quality 10, 11 , one was moderate 12 and one was weak. 13 Of the 10 cluster RCTs, two were of strong quality 14, 15 , five were moderate [16] [17] [18] [19] [20] and three were weak [21] [22] [23] (Table 1) .
Types of interventions identified
We classified the included studies into six categories according to the intervention applied (Table 1) : i) computerised decision-support systems (CDSS) 9, 20 ; ii) decision aid 16 ; iii) feedback on quality of diabetes care 14, 17 ; iv) culturally tailored programs 11, 12, 19 ; v) practice nurse involvement 13, 15, 18, [21] [22] [23] ; and vi) integrated primary health care and specialist care. 10 More than half the studies included in the systematic review 9 were conducted in the US. The 14 (RCT) studies were conducted in the US [11] [12] [13] 16 , Australia 19, 21, 23 , Switzerland 22 , Japan 17 , the UK 10 , Europe (multicentre) 14 , Denmark 18 , the Netherlands 15 and Spain. 20 In the systematic review, the randomised patient sample sizes ranged from 62 to 7412, and in the included RCTs from 103 to 4034.
Of the outcomes of interest, all the studies evaluated biochemical outcomes. Ten studies evaluated clinical outcomes [9] [10] [11] 13, 14, 17, 19, [21] [22] [23] , six evaluated psychological outcomes 12, 13, 15, 18, 21, 23 and five evaluated health-related QoL outcomes. 13, 15, [21] [22] [23] 
Description of interventions
Computerised decision-support systems
The only systematic review identified, by Cleveringa et al. 9 , reviewed 20 studies that evaluated either CDSS alone or CDSS combined with a reminder system and/or performance feedback and/or case management. They found that CDSS did not lead to improved outcomes unless combined with other interventions.
Saenz et al. 20 designed and validated a simple and quick-to-use computer application to help providers make decisions about insulin therapy. The intervention group obtained statistically significant HbA1c reductions compared to the control patients, although a significant proportion of patients did not reach a target HbA1c level of less than 7.0%.
Decision aids
Branda et al. 16 compared decision aids administered to patients for starting statins or choosing antihyperglycaemic agents against usual care, after providing minimal training to the clinicians. The study found no significant impact on patients' biochemical measures. Exposure to a 'virtual clinic', which included clinical review, assessment of clinical needs and therapy review, management plan formulation, and a follow-up patient consultation to agree on a care plan 31 Aboriginal and Torres Strait Islander Australians in particular experience high rates of T2D. 2 The culturally tailored programs that we reviewed involved community health workers, who have well-established roles in diabetes care overseas, delivering education or selfmanagement support. In Australia, Aboriginal health workers have increasing roles in supporting chronic disease selfmanagement 32 ; however, community health workers have not been systematically involved in the primary care of other culturally and linguistically diverse groups. While consistent with the objectives of the Australian National Diabetes Strategy 2016-2020, the involvement of community health workers is not specifically mentioned in the strategy. 33 The widespread adoption of a community health worker role in diabetes care in Australia requires clear policy direction to overcome professional barriers. It also requires investment and implementation by Local Health Networks, Primary Health Networks and nongovernment organisations.
Limitations
This review identified only six types of interventions. Other interventions might exist but were not included according to the selection criteria. The results on the effectiveness of interventions might also change when trialled in different settings and with different population groups for longer periods of time. Furthermore, we were interested in surrogate outcomes and hence did not identify long-term clinical outcomes such as development of cardiovascular disease.
Conclusions
We found evidence that computerised decision support, culturally tailored programs, feedback on diabetes care quality, and practice nurse involvement have the potential to exert a positive influence on some biochemical, clinical, psychological and health-related QoL outcomes in patients with T2D. One study involving an intervention that aimed to integrate primary health care and specialist care showed some evidence of improvement in patients' blood pressure, but not other outcomes.
Of the various effective provider-focused interventions we identified, some are already part of the current Australian primary health care environment -for example, the provision of feedback to general practitioners on quality of diabetes care, and the role of practice nurses in diabetes care. The challenge, however, is to make these interventions more widely available and improve their uptake. Evidence-based interventions that are yet to be broadly adopted include culturally tailored programs involving community health workers that target immigrant populations, and diabetes decision support incorporated into practice software. For these interventions, research is needed to further evaluate their applicability, feasibility and sustainability in the Australian context. Integrated primary health care and specialist care Basudev et al. 10 evaluated a model of integrated primary health care and specialist care, based on a 'virtual clinic', which was intended to enhance clinical expertise among primary health care providers. The intervention group showed better control of BP than the control group.
Discussion
The shift of T2D clinical care from specialist to primary care requires additional support for primary health care providers to deliver appropriate management. This is especially important in rural regions in which specialised services are less accessible than in urban areas. 24 This rapid review evaluated which (if any) interventions targeted at primary health care providers led to positive changes in outcomes in patients with T2D. We identified 15 studies (one systematic review, four RCTs and 10 cluster RCTs) of varying quality with risk of bias identified, which used six different types of interventions. All interventions had mixed impacts on the outcomes of interest, except the one study testing a decision aid, which did not result in any improvement.
Our study identified mixed evidence for improved outcomes in response to interventions provided in primary care involving CDSS, feedback on performance, enhanced roles for practice nurses, integrated care and culturally tailored programs.
Feedback on performance and CDSS could be readily applied in the Australian context, given the high level of computerisation and the existence of evidence-based guidelines for diabetes management in primary health care. 3, 25 However, this is hampered by poor connectivity with specialist services and concern about potential distortions caused by performance-based funding mechanisms. 26 The development of the Australian Government's My Health Record initiative and shared electronic systems for care planning provide opportunities for these types of interventions to be more widely and systematically implemented. 27 Greater practice nurse involvement in diabetes care is consistent with how practice nurse roles are currently construed and defined. However, involvement of practice nurses is hindered by a number of factors, including general practitioners' negative attitudes towards practice nurses having a greater role in patient management, competing demands on nurse time, lack of space and restrictive practice nurse job descriptions. 28, 29 There is also a need for continuing professional development of practice nurses, especially in dietary assessment and advice, and intensification of medication management. 23, 30 However, the six studies we identified in which practice nurses had an enhanced role in T2D management and received specific training showed mixed results, with improvements in some but not all parameters.
Australia is culturally diverse, yet many ethnic groups experience socio-economic disadvantage and higher
